INTRODUCTION
============

In psychiatry, collecting information about patients is fundamental both for routine clinical practice and for research. The many instruments used for assessment in psychiatry differ in several ways, but they all depend on collecting information \[[@R1]-[@R3]\].

Global Assessment of Functioning (GAF) is an assessment instrument that rates severity of illness and is known worldwide \[[@R4],[@R5]\]. An advantage of GAF lies in its simplicity \[[@R6]\]. Rating GAF is dependent on collecting information about psychological, social and occupational functioning. In its construction, GAF is an overall (global) measure of how patients are doing: it covers the range from positive mental health to severe psychopathology, and is intended to be a generic rather than a diagnosis-specific scoring system. Compared to diagnostic categories, GAF results in more comprehensive clinical descriptions \[[@R7]\]. Internationally, recorded GAF values can be a single value (only the most severe of symptom and functioning values is recorded) or recorded as separate values for symptoms (GAF-S) and functioning (GAF-F). For both GAF-S and GAF-F, there are 100 scoring possibilities (1--100) \[[@R4],[@R5]\]. GAF has a wide range of applications. For example, it can be used in research and in the clinic to determine how well a treatment is working; improve the ability to link daily clinical work to empirical research; compare treatment results across diagnoses; allocate resources; and measure case-mix in mental health care.

There are problems with both reliability and validity associated with GAF. Reliability studies show the extreme 20% of raters can account for more than 50% of the spread of scores and there can be deviations of 20 points or more \[[@R8],[@R9]\]. Overall reliability can be good, but it is lower in the routine clinical setting \[[@R9],[@R10]-[@R16]\]. Concurrent validity \[[@R10],[@R12],[@R17]-[@R30]\] and predictive validity \[[@R12],[@R14],[@R18],[@R20],[@R22],[@R31]-[@R35]\] are more problematic. There are few empirical results for the sensitivity of GAF \[[@R5]\]. Further development of GAF will require work to improve its validity and reliability, and ensure good sensitivity and generic properties.

The nature and extent of conditions in psychiatry are rarely exposed to the same rigorous systematic scrutiny as their treatment \[[@R36]\]. More research on the design and evaluation of health measures is urgently needed \[[@R37]\]. Rigorous scientific study of assessment is required \[[@R38],[@R39]\]. In general, assessors are likely to rate psychiatric impairments according to their own experience and attitudes, with resulting subjectivity in psychiatric evaluation \[[@R40]\]. Rating GAF is no exception \[[@R4],[@R5]\]. There is evidence that different professions assign different GAF scores \[[@R41],[@R42]\] and that the scores can be influenced by disagreement on the criteria for rating \[[@R9]\], lack of training \[[@R17]\], and problems related to the intrinsic properties of GAF itself \[[@R4]\]. It has been reported that the setting for investigation can explain some of the variability \[[@R30]\].

Instruments for assessment in psychiatry often do not describe or standardize a data-collection strategy \[[@R43]\]. However, both the sources used to make judgments and the manner of data collection from the sources are critical \[[@R43]\]. Evaluations should characterize patients, but most of the variability in diagnostics has been proposed to be a product of the evaluations and not the patients \[[@R44]\]. The development of effective interventions is slowed by problems with the evaluation instruments \[[@R43]\]. When raters of GAF assess on the basis of different information, different values may result \[[@R9]\]. An examination of GAF (with anchor points and examples of symptoms and functioning items) shows an obvious need for collecting information before rating. Information collection is a central element in the process for scoring GAF. Differences in information can explain some of the discrepancy in reliability studies for GAF \[[@R9]\]. However, little attention has been given to problems concerning collection of information. It has been proposed that all available information of importance for GAF should be examined \[[@R24]\]. The information available must, therefore, be sufficient for good overall judgement of symptoms and functioning.

The aim of this study is to identify factors concerning collection of information that is relevant for rating GAF, and gaps in knowledge concerning collection of this information. The gaps identified highlight areas where no, or little, research has been done and where it is likely that further development would play a role for improved scoring.

METHODS
=======

Basic Literature Search
-----------------------

A literature review \[[@R45]-[@R47]\] was carried out. The search was conducted by both hand search and a search of bibliographic databases, in several steps:

a.  from previous work \[[@R4],[@R5]\], the author had access to a considerable amount of literature about relevant issues, namely literature about GAF and other scoring systems, which also includes information about methodology;

b.  browsing through journals, which has been recommended as a useful first step before computer search \[[@R45]\] -- each issue of a set of 17 journals for the period January 2000 to April 2011 (Acta Psychiatrica Scandinavica, American Journal of Psychiatry, Annals of General Psychiatry, Applied Psychological Measurement, Archives of General Psychiatry, BMC Psychiatry, British Journal of Psychiatry, Comprehensive Psychiatry, European Journal of Psychological Assessment, European Psychiatry, Evidence Based Mental Health, International Journal of Testing, Journal of Psychiatric Research, Psychiatric Services, Social Psychiatry and Psychiatric Epidemiology, The Journal of Clinical Psychiatry and The Psychiatrist);

c.  thorough hand search -- after identification of publications by steps (a) and (b), their reference lists were hand searched for more literature and by, reading total publications, a search for citations to other studies was also conducted. Each time a relevant publication was identified, the same search for new literature was performed. After several rounds of such hand searching, new relevant references were not found and the search proceeded to steps (d) to (i);

d.  search for related articles to \[[@R5]\] on 19 August 2011 by using the 'related citations' option in PubMed -- a total of 100 studies were identified;

e.  search for related articles to \[[@R4]\] on 22 August 2011 by using the 'related citations' option in PubMed -- a total of 97 studies were identified;

f.  thorough hand search -- after identification of publications by steps (d) and (e), their reference lists were hand searched for more literature and, by reading total publications, a search for citations to other studies was also conducted. Each time a relevant publication was identified, the same search for new literature was performed. After several rounds of such hand searching, new relevant references were not found and the search proceeded to steps (g) to (j);

g.  search in PubMed, which used experiences from research on search strategies \[[@R4]\]. A search was carried out for English language articles from the period January 1990 to July 2011. Search terms were: 'Global Assessment of Functioning OR GAF AND' combined with five search terms ('information', 'information AND source', 'informants', 'information AND collect\*', 'observation') in five separate searches. A total of 308 studies were identified by this method. A further search was carried out for English language articles from the period January 1990 to November 2011. Search terms were: 'Global Assessment of Functioning OR GAF AND' combined with nine search terms ('guidelines', 'standard', 'reliability', 'validity', 'sensitivity', 'literature review', 'systematic review', 'psychometrics', 'methodology') in nine separate searches -- a total of 2255 studies were identified by this method;

h.  a search in PsycINFO -- this used experiences from research on search strategies \[[@R5]\]. A search was carried out for English language articles from the period January 1990 to 13 December 2011. Search terms were 'Global Assessment of Functioning OR GAF AND' combined with seven search terms ('guidelines', 'instructions', 'information', 'interview', 'process AND rating', 'process AND scoring', 'methodology') in seven separate searches -- a total of 1532 studies were identified by this method;

i.  possible missing publications remaining after steps (a) to (h) were controlled for by an Advanced Search in Google Scholar (for both books and articles) for the period from 1 January 2000 to the day the search was performed (21 December 2011). The search term 'Global Assessment of Functioning psychiatry' (used in one common search) identified 55,600 items (almost exclusively publications), and the first 1,000 were screened for relevance. Goggle Scholar gives information about the number of links to each publication (this is effectively a citation tracking with the most frequently cited publications listed first). The Google Scholar search did not identify any relevant studies that had not been already identified by steps (a) to (h);

j.  a search in The Campbell Collaboration Library of Systematic Reviews was carried out on 19 December 2011. The all-text searches were not limited to a specific time period. Five separate searches were performed (search terms: 'GAF', 'Global Assessment of Functioning', 'psychiatry systematic review', 'psychiatry literature review', 'psychiatry review'). However, this search identified no studies.

k.  the abstracts from steps (g) to (h) were screened, with the purpose of identifying literature relevant to collecting information for rating GAF. When this screening started, the researcher was experienced from reading literature from steps (a) to (f) and from two previous studies on GAF \[[@R4],[@R5]\]. Abstracts were evaluated for inclusion by looking for information on the following issues in relation to GAF: sources of information, information collection, information-collection methods, strategy for information collection, rating process, methodology, psychometrics (studies with information on validity and reliability), interviews, interviews and methodology, interviews for rating GAF, biases for rating and diagnostics, patients and informants as information sources, guidelines, instructions, medical/mental health records, referrals, police records, observation, combining methods in psychiatry, computerized scoring, and modifications/changes made in the history of GAF. When the screening of abstracts was finished, selected publications were read in their entirety, but it became clear that most of the relevant literature had already been identified by steps (a) to (f);

l.  for the selected publications from step (k), the reference lists were hand searched for more literature. New publications that were relevant for inclusion were not found, and the literature search was complete. The Results section is based upon 125 references;

m.  the contribution of each selected publication to the knowledge base for the present study was summarized \[[@R45]\]. Emphasis was placed on points that were relevant for collecting information for rating GAF and analysis was performed to identify gaps in knowledge;

n.  the final set of selected publications is the reference list of the present study. Included publications are original research papers, books, chapters in books and articles.

RESULTS
=======

The frontier of current knowledge and gaps in knowledge concerning collection of information for rating GAF were identified. The study shows that both the different sources of information and the different methods of information collection are likely to influence rated GAF values, but studies dealing specifically with these influences on GAF values were not found. The described frontier of current knowledge shows the progress that has been made by research.

Collecting Information for Rating GAF
-------------------------------------

Obtaining information for rating GAF is based on two fundamental factors: the source of the information and methods for information collection. Use of only one source and one method can result in incomplete and biased understanding \[[@R48]-[@R50]\]. The minimum standard for information collection has been proposed to be to read records of any previous treatment and to contact one relevant person \[[@R49]\]. The amount of information about the patient can play a role for the GAF score, but which information, from which sources, collected with which methods, for which patient categories, results in the best reliability is an open question. It is not necessarily true that more information results in better reliability. Lower reliability can result. This may be because of confusion as to how to incorporate different types of information into a GAF score \[[@R51]\]. The strategy for information collection strongly influences the type of information collected, but the choice of strategy is dependent on professional skills and experience \[[@R52]\].

Gap in knowledge: In general, the process of collecting information for GAF rating has been little studied and little is known about the importance of different processes of information collection for the GAF value generated. There is a scarcity of information about what the most important predictors of GAF are for different patient categories, i.e. which information, from which sources, obtained in which way, best predicts GAF. There is little research-based information about the minimum standard required for collection of information for different patient categories, i.e. information from which sources, collected with which methods, results in GAF values with acceptable reliability. Finally, little is known about which sources of information and which methods for information collection are required for different applications of GAF.

Sources of Information
----------------------

Information for assessment can come from several sources: the patients, informants (for example family, friends, teachers, neighbours, work colleagues, employers), health personnel (for example general practitioners, nurses in home health care), medical records, letters of referral and police records about violence and substance abuse.

The 10 anchor points of GAF (with examples of symptoms and functioning items) have relevance for all the above-mentioned sources of information. Research shows that the source of information exerts a prominent influence over judgements of the patient, but correlations between evaluations made with information from different sources can be low or moderate \[[@R48],[@R53]-[@R55]\], and different sources of information can provide different pictures of the severity of illness \[[@R9]\]. In fact, every individual source of information can diverge substantially from every other potential source \[[@R48],[@R50]\]. Also, different weight can be given to different sources of information; for example, some clinicians give greater weight to reports from clinical staff than to those from the patients themselves \[[@R44]\]. Obviously, use of different sources can result in different GAF scores, but use of several sources has the potential to corroborate, complement and correct results from individual sources \[[@R49]\]. When information from different sources represents different time periods, a change in symptoms over time can result in differences in recorded severity. For personality disorder, diagnoses using different sources of information can be substantially different \[[@R48],[@R55],[@R56]\].

Gap in knowledge: In the history of GAF, the importance of different sources of information for GAF scores has been little studied. It is not known which data source provides the best information. Little is known about how much weight should be given to the different information sources. The information-collection process can be different for different diagnostic groups, but there is little information about which sources of information are best for GAF rating for different diagnostic groups. It is not known whether different sources of information are necessary for reliable scores for different levels of severity. Low concordance between sources of information for the diagnosis does not necessarily mean the same as low concordance for GAF ratings, but little is known about this.

PATIENTS
========

Patients are an important source of information, but patients themselves can be unable to provide fully all types of information. In fact, agreement with a diagnosis based on a multimethod approach may be as low as 45--50% \[[@R48]\]. For example, people with schizophrenia and people with greater impairment in cognitive functioning cannot be expected to report everyday functioning accurately \[[@R57]\]. The self-report version of GAF is little used and has been little studied, but agreement with professionals' ratings can be good \[[@R58]\]. For personality disorders, agreement between self-report and interviews can be poor \[[@R59]\]. It should also be noted that self-reporting can underestimate behavioural problems \[[@R60]\].

Gap in knowledge: Patients themselves are important sources of information, but little analysis has been conducted on how important patients are for GAF values (compared to other sources of information). The importance may differ for Axis I and Axis II disorders, different diagnoses and the symptoms and functioning scales of GAF, but knowledge in this area is limited.

INFORMANTS
==========

Information from different informants has only low to moderate concordance \[[@R48],[@R55],[@R56],[@R60]\]. Scoring based on information from informants elicits the observer's perception of the patient \[[@R48]\]. When informants know the patient well, they have observed the patient over a longer time period in many settings. Knowledgeable informants can rate the patient as he or she usually is \[[@R61]\], but patient--informant correlations may be higher for friends than for family members \[[@R62]\]. Obtaining data from multiple informants has been considered optimal \[[@R56]\]. Some informants may be unwilling to report socially undesirable characteristics, and knowledge about a patient's previous mental illness may lead informants to pathologize behaviour more readily \[[@R55]\]. Discordance between informants is not necessarily connected to patient or informant demographic characteristics or how well informants know the patient \[[@R55]\], but research has shown that psychopathology in informants themselves can have an effect and it may be useful to take into account the psychiatric status of informants \[[@R62]\]. Nevertheless, informants' knowledge of the patient is important and should not be overlooked.

Gap in knowledge: Information from different informants may differ in its importance for GAF values, but knowledge in this area is limited. Data from different informants may complement and corroborate each other, but research on the importance of this for GAF values was not found.

PATIENTS VERSUS INFORMANTS
==========================

Agreement between patients and informants can be low \[[@R62]\], but patients' self-ratings and informants' ratings can agree well \[[@R61]\]. Informants can rate more psychopathology than patients are able to \[[@R61]\]. Informants (for example family members) have been considered more objective than patients, but this is not always the case \[[@R44],[@R54]\]. For personality disorders, information from informants can provide other symptoms and substantially influence diagnoses \[[@R62],[@R63]\], but for some personality disorders, interviews of patients can reveal more symptoms than informant interviews \[[@R54]\]. Concordance between a patient and informant can be better for some dimensional scores than for diagnoses \[[@R62]\].

Gap in knowledge: Information from both patients and informants can be important for GAF values, but the issue of having information from both has been little studied. It may be more important to have information from both for personality disorders than for other disorders. Data from patients and informants can correct and corroborate each other, but research on the importance of this for GAF values was not found.

HEALTH PERSONNEL
================

Health personnel can contribute information about patients. For example, general practitioners and nurses,

who visit a patient at home, can contribute behavioural observations and information about the history of disease. When a clinician has observed symptoms and has access to symptoms reported by others \[[@R64]\], the question of reliability comes up. Personnel in psychiatry may view information from other health personnel as more credible, but the credibility is dependent on how well the other health personnel know the patients. A substantial number of outpatients with schizophrenia, particularly those who are middle-aged and older, cannot identify a person who can report on their functioning \[[@R43]\]. Health personnel and other caregivers can then be informants \[[@R43]\]. Not all patients with schizophrenia are unable to identify informants willing to participate in structured interviews \[[@R57]\].

Gap in knowledge: Other health personnel can have a role to play in providing information about patients, i.e. by adding information about symptoms, functioning and the history of disease. How well they know the patient should be taken into consideration. Studies of the importance of information from other health personnel for GAF values were not found .

THE MEDICAL/ PSYCHIATRIC RECORD
===============================

The medical record can contain information about a patient's psychiatric history, symptoms, functioning, diagnosis, co-morbidity, assessments and tests performed with results, interviews with results, the presenting condition at different times, information from informants, letter(s) of referral, aetiology, treatment, prognosis and forensic history. It can be important to examine records of previous hospitalizations and outpatient treatments \[[@R49]\]. Clinicians vary remarkably in the depth and style of the information they record \[[@R44]\]. Psychopathology can be emphasized in the record and unusual or unique data are likely to be given disproportionate attention \[[@R44]\]. Clinicians rarely make notations about how questions are asked or whether the information recorded is a result of observation or is told by the patient or informant, but such factors are important \[[@R44]\]. A lack of adequate background information about the patient is a problem \[[@R3],[@R43]\].

The GAF value chosen should be consistent with information in the medical record \[[@R40]\]. When positive psychology factors are well represented in descriptions of patients, more favourable GAF ratings can result \[[@R65]\]. The examiner should document which materials were reviewed for rating GAF \[[@R40]\]. When the medical record has information on the rationale for a given score, this eases the situation for clinicians taking over patients who have been treated by others \[[@R66]\]. How well the rater knows the patient should be specified \[[@R43]\]. Reporting of a GAF value in the psychiatric record can be followed by the time period (for example current or highest level in the past year or at admission and discharge) \[[@R67]\]. SCAN (Schedules for Assessment in Neuropsychiatry) includes a tool for scoring information from psychiatric records \[[@R68],[@R69]\].

Gap in knowledge: Good medical records seem likely to contribute to more reliable rating of GAF, but empirical studies of the importance of records were not found . It is not known which factors in medical records are the most important for GAF values.

LETTERS OF REFERRAL
===================

A referral can contain information about the patient's mental state at the time of writing, their history of mental health, treatment given, abnormal behaviour that may be concealed by the patient when interviewed by the psychiatrist, relevant points about their history of general health, work situation (for example unemployed and why), and relationships to family/friends/ work colleagues. From the referral, the clinician may develop, early on, a hypothesis about which diagnosis is right for a new patient \[[@R70]-[@R72]\]. The clinician can then choose instruments (for example the type of interview) according to the hypothesis.

Gap in knowledge: Information in referrals may influence GAF rating and the clinician's choice of instruments for information collection, but the present review could not identify any empirical work on the subject.

POLICE RECORDS
==============

Police records can contain information that is important for rating GAF. The anchor points for the intervals 1--10 and 11--20 of the GAF scale include violence against others. Frequent shoplifting is one of the examples given for rating in the interval 41--50. Also, substance abuse can contribute to mental health, the choice of diagnosis, work and school functioning, relationships to others and crime.

Gap in knowledge: Information from police records may contribute to GAF values, but no empirical study on the issue was identified. It is not known whether the same information is reliably obtained from other sources or whether scoring based on other criteria is reliable.

Methods for Information Collection
----------------------------------

The methods for information collection discussed here are interviews of patients and informants and observation of behaviour. A comprehensive and multidisciplinary approach, with both interviews and observation, has been found to be positively related to improving treatment outcomes \[[@R73]\].

THE INTERVIEW
=============

The clinical interview is the psychiatrist's most important tool and has been called the core of all psychiatric research \[[@R49],[@R64]\]. Many psychiatric interviews have been designed with the purpose of establishing a diagnosis \[[@R3],[@R44],[@R72],[@R74]-[@R77]\]. However, there is a need for more multidimensional information about the patients than simply about diagnosis \[[@R53]\]. Psychological tests and different rating scales, including GAF, have a role to play.

The results from different diagnostic interviews, and even from different versions of the same interview, can be conflicting, for example they may vary significantly in estimates of prevalence \[[@R44],[@R50],[@R78],[@R79]\]. This can be due to characteristics of the questions asked, change in symptoms, clinicians' bias, or deliberate attempts from the patient to distort information \[[@R44]\]. From methodology studies of the design of questionnaires, it is known that the wording and ordering of questions are important \[[@R80]-[@R82]\]. Even seemingly minor changes in the wording can have a major impact on scores \[[@R83]\]. Studies of instruments for psychiatry show the same importance of wording and ordering for the results \[[@R44],[@R70],[@R74],[@R84]-[@R88]\]. Differences in information can also result when different people perform the same interview \[[@R89]\]. Training in administration of an interview has a role to play \[[@R59]\]. Standardized interviews represent an attempted to overcome these problems \[[@R89]\]. Obviously, different interviews do not simply result in the same information. Information from general clinical interviews requires a 'translation' of answers into values on the GAF scale and this can be open to interpretation and some subjectivity \[[@R52],[@R80],[@R81],[@R90]\].

OBSERVATION
===========

Behavioural observation can be carried out in both healthcare settings and natural environments, and can be performance based in standardized, simulated environments \[[@R43],[@R52],[@R91]\]. Clinicians who rely exclusively on interviews are prone to incomplete understanding \[[@R48]\]. The clinician's early observation of the patient can shape their choice of assessment instruments (which dictates which information is collected). Nurses' behavioural observation of inpatients can contribute information. Natural environments can be, for example, the workplace, classroom or playground. Observation can be important for collected information.

Gap in knowledge: The many possibilities of interview design cannot be expected to result in the same information. Even when different people perform the same interview, differences in information may result. Studies of the importance of this for rated GAF values were not found . When both interviews and observation are used, they can supplement, correct and corroborate each other, but no information about the importance of this for GAF values was found.

UNSTRUCTURED, SEMI-STRUCTURED AND STRUCTURED INTERVIEWS
=======================================================

Structured patient interviews are much used in psychiatry today, but unstructured and semi-structured interviews are also used.

Unstructured Interviews
=======================

Unstructured interviews are not described in textbooks or overviews of different interviews, but are interviews created for individual clinical situations, and questions during the interview are changed according to the responses from the patient. Clinicians can perform unstructured interviews in different ways. Unstructured interviews can vary in focus, depth and duration, but be structured according to the clinician's understanding of relevant issues and knowledge of the patient \[[@R3],[@R38],[@R92]\]. The subjectivity of unstructured interviews is not entirely negative. They can be more revealing of what patients have in their minds and can cover eventualities not taken into consideration in structured interviews. However, subjectivity in the questions asked and the story told can mean the information gained is less balanced. Clinicians may focus on the presenting complaint and overlook other areas of functioning and symptoms \[[@R48]\]. For example, when clinicians fail to inquire about important aspects of psychopathology, the result can be significant problems for GAF rating. Information can be insufficient for a correct GAF value, but unstructured interviews can be combined with structured interviewing and questions can be added with the purpose of rating GAF.

Gap in knowledge: In the research on GAF, no information was found on whether unstructured interviews result in sufficient information for GAF scoring. It is not known whether a process consisting of performing structured and unstructured interviews first, then weighting the collected information, and finally assigning a GAF score, results in more reliable GAF values than a simpler process.

Semi-structured Interviews
==========================

A semi-structured interview is an interview with a guide about which questions should be asked, but questions can be open, i.e. without pre-decided answer alternatives. When semi-structured interviews are performed by clinicians, a better understanding of the constructs being assessed can result in relevant additional questions \[[@R38],[@R79]\]. Examples of semi-structured interviews are; the SCID-I (Structured Clinical Interview for DSM \[Diagnostic and Statistical Manual of Mental Disorders\] Axis I), SCID -II (Structured Clinical Interview for DSM-IV Personality Disorders) and HDS (Hamilton Depression Scale) \[[@R44],[@R93]\]. Information collected by semi-structured interviews can vary with the additional questions.

Semi-structured interviews can be more difficult for patients who are not used to formulating themselves or who have little education. Compared to fully structured interviews, the advantage can be greater variation and specificity in the answers. An overall impression of a patient can be obtained by performing a general diagnostic structured interview \[[@R94]\], but if too little information for a reliable GAF score is obtained, a semi-structured interview can be added \[[@R95]\]. In general, semi-structured interviews can be used to supplement fully structured interviews \[[@R38]\]. When the patient is well known to the clinician, a semi- structured interview for GAF scoring can be short. A longer semi-structured interview can be used when more questions are needed to obtain a reliable GAF rating and when greater accuracy about severity is important \[[@R95]\]. Compared to unstructured interviews, reliability has been found to be higher for semi-structured interviews \[[@R59]\]. Development of semi-structured interviews has enhanced the reliability of diagnosis of personality disorders \[[@R96]\].

Gap in knowledge: Research on the importance of semi-structured interviews for GAF rating is limited, but it should not be excluded that addition of a semi-structured interview to a structured interview can help in bridging the gap between information obtained by the structured interview and information that is relevant for reliable GAF scores.

Structured Interviews
=====================

In the fully structured interview, questions should be asked without any change in the way they are formulated, in the given ordering and without inserting new questions. The obtained information can be combined according to different algorithms, which are specific for each diagnosis \[[@R44],[@R50],[@R70],[@R77],[@R97]\]. By reducing the variability in how interviews are conducted, the reliability of the information gathered can be improved \[[@R44],[@R50],[@R52],[@R68],[@R70],[@R77]\]. Structured interviews are more valid than unstructured ones \[[@R44],[@R86],[@R92]\]. Several structured interviews are designed and used; examples are: the MINI (Mini-International Neuropsychiatric Interview), SCAN, CIDI (Composite International Diagnostic Interview) and DIS (Diagnostic Interview Schedule) \[[@R44],[@R68]-[@R70],[@R97]-[@R100]\]. Structured interviews can be different in their focus, the questions asked and the answer alternatives. Different structured interviews easily result in differences in the information collected \[[@R44]\].

Structured diagnostic instruments allow a systematic exploration of diagnostic criteria, with implicit information about severity \[[@R50]\] and consequently GAF values. The low flexibility of structured interviews can result in lack of coverage of some eventualities of what some patients have in their mind \[[@R3],[@R44],[@R48]\]. This may have consequences for GAF values. When the questions in an interview are less than complete, under-diagnosis can result \[[@R44]\] and this may well have consequences for the GAF value. An adherence to structured interviews that is too strict can limit understanding of the individual nature of mental disorders, by leaving the relationship between symptoms and functioning/ circumstances unexplored \[[@R44]\]. As GAF is about symptoms and functioning, lower understanding of the information needed for rating GAF can result. For reliable rating of GAF, a structured interview may require follow-up questions for clarification. Results from scoring with some instruments (instruments for depression, agitated behaviours, severity of general psychiatric symptoms, cognitive assessment in geriatric patients) show different correlation coefficients with GAF \[[@R101]\]. This could be explained by the differences in collected information. In anxiety disorder, suicidality can be significantly correlated to GAF ratings \[[@R102]\]. GAF scores can have higher correlations to global and total scores than to more detailed constructs \[[@R103]\]. As GAF is an overall assessment of mental health, this is not surprising. Research has not been adequate when it comes to comparing one structured diagnostic interview with another and examining whether different instruments are superior for certain diagnoses or clinical issues \[[@R79]\]. This also includes lack of information about the suitability of collected information for GAF rating. The history of GAF research has not made it possible to rank structured interviews according to their suitability for reliable GAF rating.

Gap in knowledge: It is not known whether different structured interviews, when used for the same patients, result in minimal or larger differences in GAF values. When the low flexibility of structured interviews results in lack of coverage of some eventualities, the collected information may be precise, but not necessarily the best for GAF rating. This issue has not been studied in any detail. The differences in information from different interviews may have different effects on the reliability of GAF-S and GAF-F, but research on the issue was not found. It is not known whether the different information from different interviews results in clear differences in the values for the single-scale GAF.

INTERVIEWS FOR AXIS I AND AXIS II DISORDERS
===========================================

In DSM-IV, mental disorders are classified on Axis I ('clinical disorders') and Axis II ('personality disorders and intellectual disabilities') \[[@R44]\].

Axis I
------

Axis I diagnoses include, for example, major depressive episode, schizophrenic episode and panic attack \[[@R44]\]. Internationally, there are several instruments for diagnosis and screening of Axis I disorders, examples are: the SCID-I, MINI, SCAN, CIDI and DIS \[[@R76],[@R99]\].

With the semi-structured interview, the SCID- I, information obtained in different ways can be used, such as information from observation, informants, and medical records \[[@R44],[@R97],[@R104]\]. In a sample of patients, those given a borderline diagnosis by the SCID and MCMI (Million Multiaxial Clinical Inventory) may not be the same patients \[[@R68]\]. The method of collection has a clear influence on the information collected. The MINI can be used by psychiatric organizations to meet the need for a short and accurate interview \[[@R76]\]. A look at the MINI interview shows a need for translating collected information into GAF values, but studies of the reliability of GAF values for different Axis I diagnoses were not found . The purpose of the SCAN is to assess, measure and classify the psychopathology and behaviour associated with a broad range of psychiatric disorders \[[@R68],[@R104]\]. Information obtained by the SCAN has clear overlap with information of interest for rating GAF. For the CIDI, both reliability and validity are good \[[@R44],[@R68],[@R70],[@R99],[@R105]\]. When data from the CIDI are entered into the standard computer program, the output is a list of the criteria for diagnosis that are satisfied \[[@R70]\]. This information is relevant for rating GAF. In the DIS, the interviewee must answer 'yes' or 'no' to the questions asked and a computer program assigns the diagnosis \[[@R68],[@R98]\]. When the patient answers affirmatively to questions about symptoms, he or she is asked about significant interferences with life or activities as a result of the symptoms \[[@R44],[@R97],[@R99]\]. Information about symptoms and functioning is of obvious relevance for GAF values.

In general, studies of structured interviews (like the CIDI and SCID-I) show that they can result in an incorrect diagnosis \[[@R48],[@R70]\]. Data from different interviews are used to rate GAF \[[@R106]\].

Gap in knowledge: For Axis I diagnoses, it seems likely that the differences in information resulting from different interviews can result in different GAF values, but the issue has been little studied. The different Axis I interviews seem to vary in how well they are adapted to the symptom and functioning information needed for GAF rating. Information collected by the interviews needs to be translated into information used for GAF rating, but little is known about errors (and sources of errors) associated with the different interviews. Empirical research does not discriminate which Axis I interview results in the most reliable GAF values.

Axis II
-------

Axis II disorders have an early onset and chronic course, and include, for example, antisocial personality disorder, avoidant personality disorder and borderline personality disorder \[[@R89]\]. The first interview for personality disorders was the SIDP (Structured Interview for DSM-III Personality Disorders). Today, several interviews for personality disorders exist, for example, the SCID- II, IPDE (International Personality Disorder Examination) and MMPI (Minnesota Multiphasic Personality Inventory) \[[@R39],[@R44],[@R68],[@R93],[@R96],[@R97],[@R107],[@R108]\].

In diagnoses of personality disorder, relationships, work, emotions and behaviour play a role for diagnosing, and the behaviour should have lasted for at least 5 years \[[@R44],[@R59],[@R68],[@R107],[@R108]\]. For the same patients, interviews for different personality disorders can result in different diagnoses, but the reliability can also be quite good \[[@R44],[@R59],[@R68]\]. Functioning is important for GAF values. In general, patients with personality disorders are more impaired than those without \[[@R109]\]. The greater the total number of Axis II criteria met, the more severe the functional impairment \[[@R109]\]. Functional impairment attributed to some personality disorders may be more a function of their relationship to Axis I conditions than a direct impact on functioning itself \[[@R110]\].

Gap in knowledge: Research has provided little information about the suitability of information from different Axis II diagnostic interviews for GAF rating. Empirical research does not give information about which Axis II interview results in the most reliable GAF values. When different Axis II interviews result in differences in information, it is not known how different the GAF values become. GAF is intended to be a generic instrument, but it is not known whether the anchor points and examples make GAF equally well adapted to rating Axis II disorders as to rating Axis I disorders.

RATING OF SYMPTOMS
==================

Symptoms are clinically important and the clinician should ask about the presence of symptoms. Batteries of single-item questions about symptoms are often referred to as symptom checklists \[[@R74]\]. Several symptom measures have been developed, for example the SCL-90-R (Symptom Checklist-90-Revised), GHQ (General Health Questionnaire) and MHI (Mental Health Inventory) \[[@R74],[@R103],[@R111]\]. Symptoms are important for GAF rating and deciding the GAF-S value. The current symptom anchor points of GAF were generally assigned in earlier stages of development of the scale. Much research on symptoms has been performed since then \[[@R4]\]. The correlation between GAF and number of symptoms can be significant \[[@R112]\]. GAF is significantly related to the SCL-90-R \[[@R65]\]. Correlation between GAF and the symptom score for schizophrenia can be high \[[@R103]\]. For patients with psychosis, GAF scores primarily reflect symptom severity \[[@R35]\]. In studies, data from the SCL-90-R, DIS and PSE (Present State Examination) and other interviews have been used to rate GAF \[[@R106]\], but symptom checklists are different and result in differences in collected information.

Both symptoms and clinical diagnoses have been proposed to be stronger predictors of GAF ratings than social or occupational functioning \[[@R14],[@R102],[@R113]\]. In the single-scale GAF, a weaker association with symptom scores than for the CGI (Clinical Global Impression -- severity scale) may reflect the fact that only one value is recorded for GAF (the lower of symptom and functioning scores) \[[@R114]\]. Although the SCL-90-R is primarily a measure of symptom distress, it yields some supplement in assessing the extent of inter-personal dysfunction \[[@R115]\]. In GAF, reduced functioning values may well be related to change in psychiatric symptoms \[[@R116]\].

Gap in knowledge: High correlation between GAF and some symptom measures indicates that using symptom measures initially could improve GAF values (when rating symptom GAF is a problem), but there are few evaluations of this. Studies showing which symptom checklist results in the best information basis for rating GAF-S were not found . Based on newer symptom research, other symptoms could have been added to the GAF scale (as examples) and play a role for rating, for both Axis I and Axis II disorders, but there is no research showing that this would improve the generic properties, reliability and validity of GAF.

RATING OF FUNCTIONING
=====================

In psychiatry, assessment of functioning should be a part of comprehensive evaluation \[[@R117]\]. Functioning can mean social/familial relationships, vocational/educational functioning and self-care \[[@R118]\].

A large number of indices of functioning have been constructed \[[@R4]\]. Examples of functioning scales are: the WHODAS II (World Health Organization Disability Assessment Schedule II), SAS (Social Adjustment Scale), ICF (International Classification of Functioning), ADL (Activities of Daily Living), Katz Adjustment Scales, and PSP (Personal and Social Performance scale) \[[@R84],[@R117],[@R119]-[@R122]\]. There is no agreement on which functioning scale is best for different purposes \[[@R123]\]. Although the PSP has been proposed to have good psychometric properties \[[@R121]\], there is generally a lack of data on psychometric properties for functioning scales \[[@R117]\]. Both the WHODAS and SF-36 (Short-Form-36) are conceptually related to GAF, but the anchor points of GAF are not well specified \[[@R124]\]. Functioning scales are different, and result in differences in the information collected \[[@R123]\].

Functioning is one of the two fundamental characteristics of GAF. Treatment of schizophrenia requires resources, but there is no 'gold standard' for measuring functioning, i.e. there is a pressing need to develop good functioning scales for the disorder \[[@R123]\]. Patients with depression may well de-emphasize psychological symptoms and instead report physical symptoms, for example back problems with related problems of functioning \[[@R125]\]. For older patients, decline in cognitive functioning is associated with poorer performance of tasks of daily living \[[@R101]\]. In geropsychiatric patients, the overall level of functioning may be predicted by measures that assess overall cognitive and general psychiatric status \[[@R101]\]. The importance of such factors for GAF values is little researched. In the context of scales used to measure psychosocial functioning, there is generally poor assessment of psychometric properties \[[@R123]\].

It has been proposed that more attention should be paid to assessment concerning interaction between the patient and his or her context \[[@R1]\]. Functioning is related to contextual factors, but we are primarily interested in rating an individual's ability to function per se. For example, occupational functioning is not only related to mental health, but can be related to low education, physical health, stage in life and recent immigration. Large social networks are correlated with better functioning measured with GAF \[[@R126]\]. In GAF-F, the focus is on social and occupational functioning, but it is not known whether social and occupational functioning contribute equally to the GAF-F score. It is possible that work plays a greater role \[[@R7]\].

It should be noted that different sources of information can give different information about functioning. Useful information can be obtained from informants \[[@R123]\]. Self-report may result in subjective scores \[[@R105]\], for example due to lack of insight and cognitive deficits \[[@R117]\]. Trained raters can rate functioning, but clinicians may be influenced by poor knowledge of the patients' day-to-day life \[[@R123]\]. For functioning, there is lack of standardization of the evaluation. For example, inter-centre differences in scoring of social functioning may be due to the lack of standardization \[[@R127]\].

Gap in knowledge: Compared to the problems with rating functioning in general, the issue of rating GAF-F is not well researched. While good information for rating GAF-F is lacking, the considerable international research on functioning has not yielded any information on which of the functioning scales could be used to obtain the best information for rating GAF, nor whether initially rating functioning by a functioning scale results in more reliable GAF-F values. It is not known whether adding information from informants improves the GAF-F values to a significant degree. Based on the research on functioning that is currently available, it would be helpful to add new examples of functioning to the GAF-F scale, but there is no research showing that this improves the generic properties, reliability and validity of GAF.

SYMPTOMS AND FUNCTIONING IN THE SINGLE-SCALE GAF
================================================

In the single-scale GAF, only the most severe of the symptom and functioning values are recorded. Use of only the most severe of functioning and symptoms will serve well in most cases, but recording only one value in the single-scale GAF has also been considered as incorrect \[[@R14],[@R128]\]. The question of the comparability of single-scale GAF values is relevant. However, substantial differences between GAF-S and GAF-F values have been found in only 10% of cases \[[@R128]\]. There is no agreement between studies as to whether symptom or functioning scores in GAF are more severe \[[@R7],[@R35],[@R101],[@R127]-[@R129]\]. The relative contribution of the GAF-S and GAF-F scores to the single-scale GAF score may differ across severity and diagnoses \[[@R35]\]. In general, symptom severity does not always correlate strongly with disability and only a small proportion of variability in disability is explained by any combination of clinical symptoms \[[@R130]\].

Gap in knowledge: The use of different sources of information and different methods for information collection result in differences in information, but it is not known whether this has a particular effect on single-scale GAF values.

SPECIALIZED SEMI-STRUCTURED INTERVIEW FOR RATING GAF
====================================================

If collected information is difficult to interpret for GAF rating, a more specialized semi-structured GAF interview can be added. The anchor points and examples of the GAF scale give information about which questions such a semi-structured interview should include. The higher reliability of GAF at discharge can be explained by more information being available \[[@R19]\]. There are not many specialized interviews for scoring GAF, but in Norway a semi-structured interview for scoring has been developed \[[@R95]\].

Sometimes little information is needed to score GAF, particularly at the lower end of the scale. For example, knowledge of repeated suicide attempts requiring close supervision warrants a low score \[[@R94]\]. Scoring at the two highest 10-point intervals requires exclusion of the presence of symptoms, or the presence of minimal symptoms, and first-class or good functioning in a number of areas. Specialized semi-structured interviews for GAF rating can include questions about both inclusion and exclusion criteria for 10-point intervals \[[@R44]\].

GAF is intended to be a generic scoring system, but does not cover all psychiatry equally well. Generic properties mean that GAF should cover at least the most prevalent psychiatric disorders \[[@R131],[@R132]\]. To cover all psychiatry, semi-structured interviews for different conditions can be developed and new examples included in the GAF scale (maybe also with changed anchor points). The GAF scale will then become better adapted to different conditions. Designing interviews for psychological assessment is not easy, and few interviews for scoring of GAF have been subjected to rigorous methodological analysis \[[@R86]\]. Interviewers can use their best judgement for scoring GAF, but there is still an inherent element of subjectivity. A scale could be designed to score within a decile \[[@R4]\]. In general, the design of scales can play a role for scorings \[[@R133]\].

Gap in knowledge: Research on specialized interviews for scoring of GAF is difficult to find. Little is known about the potential to improve GAF values by using specialized GAF interviews, or about the design of such interviews.

INFORMATION FROM INFORMANTS
===========================

Informants can be important sources of information \[[@R43]\]. There are documented methods for obtaining information from informants \[[@R48],[@R54]-[@R56],[@R60]-[@R63],[@R134]-[@R137]\]. An example is the SCAN interview, which includes a tool for scoring information from informants \[[@R68],[@R69]\]. The different inter-views used for informants result in differences in the information collected. It is generally recommended that multiple diagnostic tools are used in research, to minimize error \[[@R79]\].

For evaluation of personality disorders, informants are particularly important. Both patients and informants can provide unique information \[[@R138]\], but there is sometimes poor agreement between the patient and informant \[[@R59]\]. Some researchers recommend that only informants should be used. Patients can lack insight and describe themselves in an idealized manner \[[@R59]\].

Asking informants for concrete data can help to avoid subjectivity -- for example, 'how often did you observe what you describe (once a week, last time several months ago, etc)?'. Information obtained from multiple informants can increase the accuracy of the diagnostic estimate \[[@R139]\] and help with finding the correct GAF value. Correlations between different informants' assessments can be variable \[[@R53],[@R136],[@R140]\]. Poor agreement between informants is a methodological problem \[[@R79]\]. However, disagreement among informants is not necessarily negative. It can be as useful as agreement, and help with GAF scoring.

If informants have their own mental health problems, objectivity can be reduced \[[@R43],[@R141]\]. When patients do not have informants, health personnel and other caregivers can act as informants \[[@R43],[@R57],[@R123]\]. For employment history, interviews of work colleagues and employers can be added. Information from family members can be important and there are many studies of the reliability and validity of this type of information \[[@R43],[@R49],[@R123],[@R142]\]. For severe disorders, information from family members is clearly more valid than for less severe conditions \[[@R56],[@R142],[@R143]\]. Family history reports are influenced by the characteristics of the informant \[[@R141]\] and can vary according to who the informants are. Parent--child agreement of symptom assessment can be low to moderate \[[@R50],[@R144]\]. In general, information collected from informants can vary with the interview methods and characteristics of informants.

Gap in knowledge: Little is known about the importance for GAF values of different interview methods, which informants are used, informants' characteristics, which type of information is most reliable, characteristics of the relationship to the patient and which combination of patient and informant interviews is the best.

OBSERVATION
===========

A reliance on interviews means a restriction in the range of signs and symptoms assessed \[[@R73]\]. As data gathered through direct observation of behaviour do not use an intermediary instrument for assessment, observation has been considered superior to other means of data acquisition \[[@R145]\].

During interviews, it is natural that the clinician observes the patient \[[@R49]\]. Signs and symptoms observed during the interview should be included in a comprehensive evaluation \[[@R49]\]. Recording of behaviour can begin with a narrative description of the client's difficulties and continue with considering the antecedents and consequences of the behavioural problem \[[@R52]\]. To measure behaviour, the included types of behaviour should be clearly defined \[[@R52]\], as well as, for example, their frequency and duration. For informal observation, subjectivity in what is recorded and in its interpretation is likely. Informal observations can be one key source of information \[[@R48]\].

Methods for scoring behaviour exist \[[@R43],[@R146],[@R147]\]. Scales have been developed for evaluation based on observation, for use in both inpatient departments and the community \[[@R73]\]. Examples of scales for observational assessment are: the NOSIE-30 (Nurse's Observation Scale for Inpatient Evaluation), AMPS (Assessment of Motor and Process Skills) and RAPP (Routine Assessment of Patient Progress) \[[@R73],[@R148],[@R149]\]. The RAPP correlates significantly with GAF \[[@R73]\]. Videotaping has been used in observation of behaviour \[[@R150]\]. The MSE (Mental Status Examination) is hetero-geneous, as it applies to both standardized and non-standardized observations and enquiries of the patient \[[@R44]\]. The SCID interview can include information obtained by observation \[[@R44],[@R97],[@R104]\]. In the PSE, information observed by the interviewer during the interview can be used to score items \[[@R98]\]. Checklists are available for child behaviour -- both parent-, teacher-, and self-report forms \[[@R151]\].

In ethnography, participant observation is a well-known method for observation \[[@R145],[@R152]\]. It is also used in research within psychiatric institutions \[[@R153]\]. Staff in hospital wards can perform observation with the aim of preventing suicides, self-harm and violence \[[@R91],[@R154]\]. Withdrawal is also an example of observable behaviour \[[@R155]\]. For inpatients, observation over longer periods of time can reveal symptoms. In controlled trials, studies of longitudinal observation can complement the results \[[@R147]\]. It is possible to standardize environments by simulating work situations or role-plays. When trained raters score behaviour, inaccuracy and bias are reduced \[[@R43]\].

Observation in the natural environment has advantages. The focus can be on real-life skills, but validity can be a problem \[[@R43]\]. Although informants can give information based on observation in the real-life situation, the evaluations can be subjective \[[@R43],[@R156]\]. Patients' behaviour can be determined by situational factors \[[@R43],[@R53]\]. Sometimes behaviours are difficult to observe because of their covert nature, for example, stealing and running away from home \[[@R53]\]. For children, agreement between parents and children can be better for behavioural problems than for symptoms \[[@R157]\]. It is likely that information collected by observation varies according to the study method and the person observing.

Gap in knowledge: Information collected by observation seems to be of importance for GAF values, but empirical research on the issue was not found . It is not known which method of observation is best and which observers are most important. The importance of observation for GAF scoring when patients have different characteristics (diagnosis, symptoms, co-morbidity, duration of illness, age, sex, etc) has not been explored. Research into the development of observation methods in simulated environments, which can predict behaviour in the natural environment, is limited.

COMBINING COLLECTED INFORMATION
===============================

No single method can be considered as the 'gold standard' for collection of information about patients \[[@R136]\]. Empirical considerations support the multimethod approach as a means to maximize the validity of assessment \[[@R48],[@R55]\], but when several methods are used, rating GAF requires that the information collected is combined. Batteries of assessments can result in a wide range of conflicting information \[[@R48]\].

For diagnostics, it has been considered feasible to integrate conflicting data and assign a reliable diagnosis \[[@R56],[@R141]\]. For GAF, the accuracy of the match between collected information and the anchor points (with examples) can vary. This accuracy may well be important for the reliability of diagnosis. Assigning GAF values can vary from easy to difficult. When all the information collected points in the direction of one and the same severity level, rating GAF becomes easy. However, it can be a challenge to decide which GAF value is correct \[[@R51],[@R60]\]. Discrepancies in information can be tackled in three ways: information from one source or one method may be considered as less credible and be given less weight; the clinician can try to seek clarifying information; or the clinician can assume the intermediate version to be more objective \[[@R44]\].

When the collected information is different in character, it must be synthesized to rate GAF \[[@R48],[@R55]\]. When information is present about two or more symptoms, indicating the same GAF value, this could count more highly than one deviating symptom. Discrepancies between information from different sources can be taken up during a patient interview \[[@R107]\]. The rating process for GAF includes evaluating whether the collected information is sufficient for scoring. When required, supplementary assessments can be carried out to identify and describe signs and symptoms in terms of their type, extent and severity \[[@R49]\]. When the collected information makes several GAF values look relevant, the final value should not be more severe than the severest of the single values. For the weighting, it is important that the clinician has good understanding of the weaknesses and strengths of different psychiatric methods and sees the information collected in the light of this.

Information from the patient interview has been proposed to have greater weight than information from informants, but less so when the clinician lacks confidence in what the patient tells \[[@R56]\]. Information from informants who have had a lot of contact with the patient should count more highly than information from those with little contact \[[@R56]\]. Sometimes informant data can be especially convincing, because they use good examples or are supported by other evidence, for example treatment records \[[@R56]\]. Also, the question can be asked as to whether it is appropriate to reconcile informant and patient reports when they are significantly different \[[@R155]\]. All ratings can be considered to offer a unique perspective \[[@R60]\]. Incorporation of a patient's self-report and family history data may reduce measurement error \[[@R141]\].

If two clinicians disagree substantially about a GAF value, both cannot be right, but one or both can be wrong. Single clinician assessments can be replaced by team assessments. When teams evaluate the information available, a decision can be made by consensus. With substantial agreement, the estimate can be considered the final best estimate \[[@R56],[@R139]\]. For assessments made by teams, it can be an advantage that team members have different experiences with the patient and evaluate the same experiences differently \[[@R107]\]. The team process can progress as follows: first a tentative value is presented and supporting evidence discussed \[[@R56]\], discrepancies in the information are discussed, and a final score is based on consensus \[[@R107]\]. When team consensus is used, based on several sources of information, the reliability of both Axis I and Axis II disorders can be good or excellent \[[@R56]\]. Consensus in a team is sensitive to team leadership and processes in the group \[[@R158]\]. When several ratings exist, it has also been proposed that the mean of all ratings could be used \[[@R15]\]. A different strategy for rating GAF can be to use the best estimate made by experienced clinicians reviewing all the available information \[[@R139]\]. Mean scores from expert panels have been proposed as reference norms \[[@R24]\]. The question can be asked as to whether a true value for GAF really exists.

A generally agreed approach to combining different types of information is lacking, but guidelines can be worked out \[[@R5],[@R56]\]. Clearly, defined algorithms can be necessary to determine a GAF value. For diagnostics, an algorithm consisting of several steps has been used \[[@R159]\]. For rating GAF, the way in which to combine different information may well be different for different diagnostic groups. Further research is necessary concerning how to combine different types of information to obtain a GAF value \[[@R79]\]. A computer-based decision-tree process for GAF scoring also exists \[[@R160]\].

Gap in knowledge: All the different sources of information and methods for information collection may be of importance for GAF values, but it is difficult to rank sources and methods according to their importance. In the context of GAF rating, there is insufficient information to work out a good weighting system for conflicting data.

DISCUSSION
==========

Methodology
-----------

This study can be defined as a systematic literature review \[[@R45]-[@R47]\]. Several important criteria for review articles are satisfied, such as defining the problem, informing the reader of the status of current research, identifying gaps and suggesting the next step \[[@R161]\].

Two previous studies \[[@R4],[@R5]\] gave access to a considerable amount of relevant literature. The browsing through a number of journals and the first round of thorough hand search of literature, steps (b) and (c) in Methods, were carried out because it was considered that: (a) some relevant publications were likely not to be included in computerized databases; (b) the computerized databases may not contain relevant search terms in the titles and abstracts of studies; and (c) studies are not indexed with relevant terms. After the computerized searches, steps (d) and (e) in Methods, a new thorough hand search was added, i.e. step (f). All hand searches were stopped as soon as new relevant references were not found. A combination of searching reference lists and reading publications has been considered the most thorough way of hand searching \[[@R162]\]. PubMed includes more than 500 psychology-related journals \[[@R163]\], but as the search showed few publications dealing specifically with the study issue, the search was continued in PsycINFO. The PsycINFO search added little new knowledge. The citation tracking in Google Scholar is not completely reliable when it comes to listing the most frequently cited publications first, but screening of the first 1000 results represents a thorough Google Scholar search. For the searches in the computerized databases, relevant subject terms were developed. To avoid missing publications, two searches were performed in PubMed with different sets of search terms, a new set of search terms was used in the PsycINFO search, and the search in Google Scholar was different from the preceding searches. The search in The Campbell Collaboration Library of Systematic Reviews added no new studies. The searches in PubMed, PsycINFO, Google Scholar and The Campbell Collaboration Library of Systematic Reviews are reproducible. The searches in PubMed, PsycINFO and Google Scholar, steps (g) to (i) in Methods, revealed that most of the publications were already identified by the previous searches (steps (a) to (f) in Methods). The step (l) shows that a stage had been reached where new perspectives could not be identified by reading more publications; this situation is described by the term 'saturation' from qualitative research. As no studies were found dealing specifically with the influence on GAF values of the different sources of information and the different methods of information collection, neither topic-specific inclusion criteria nor criteria for grouping included studies were developed. Present knowledge has not reached a level that makes this relevant. The very thorough literature search was motivated by the difficulty of finding studies with relevance for the study issue and the fact that the study issue implies a broad review of psychiatric methodology. Search in computerized databases only or only hand search would not have been enough. It is not considered likely that publications that could have changed the study findings were missed as a result of the search process. The design and conduct of the study protected against bias \[[@R47],[@R164]\].

Collecting Information for Rating GAF
-------------------------------------

The present literature review has identified the state of knowledge about information collection for GAF rating. In the history of GAF research, there has been little focus on the requirements of the information-collection process. The lack of knowledge is fundamental. In work to develop a better GAF, a review of this kind can be valuable.

Much diagnostic variability has been proposed to be a product of evaluations and not the patients themselves \[[@R44]\], but collected data should characterize the patients. All sources of information and the different methods for information collection are of potential importance for GAF values. These values can vary with the sources, methods, different combinations of sources and methods, and different combinations of conflicting data. Little is known about how much influence different rating processes have on GAF values. As GAF is a widely used scoring system, its reliability and validity are important. If GAF is not good enough, different GAF values do not necessarily reflect a difference in the severity of illness.

The strategy for information collection readily influences the type of information collected. For a new patient, the clinician may have a hypothesis that is important for the choice of strategy for information collection (for example based on the referral). The choice of strategy can be dependent on professional skills and experience \[[@R52]\]. In recent decades, considerable progress has been made in standardizing how information can be gathered \[[@R165]\]. The structured interview is particularly relevant in this context. In daily practice, rating GAF may be based on information that is primarily collected for diagnostics. The aim with improved standardization of the rating process for GAF is to increase the comparability of scores (for example from different studies, across organizations, comparison of treatment results across diagnoses, before and after treatment values); help in assigning more accurate scores (choosing better between GAF points within the 10-point intervals); improve the possibility of linking daily clinical work to empirical research; make combination of scores in meta-analysis safer; and help in education and training of assessors (with implicit learning of how errors occur).

The present study raises the question of the accuracy required for GAF. If the mental health problem is not defined correctly for broader categories of patients, this will affect the ability to find the correct intervention. In the clinic, GAF is not used in isolation to characterize patients' mental health. The question is more how well GAF functions in the context of other information. The task is to find the right therapy for different variants and degrees of pathology \[[@R166]\].

Further Development for GAF
---------------------------

Studies of flaws and biases have led to the question as to how they could be avoided \[[@R165]\], but it is necessary to develop a clearly improved GAF \[[@R4],[@R5]\]. The ultimate goal is to improve the quality of care by decreasing the proportion of inappropriate decisions. The total assessment process for GAF rating has been little studied \[[@R5]\]. When deciding which process to use, it is necessary to consider which process can best achieve the aims. The alternatives are: (1) work should be done to improve GAF; (2) to continue to use GAF as it is; (3) GAF should not be used. Perhaps the most common error is to dismiss existing scales too lightly \[[@R167]\]. It should not be considered impossible to improve GAF \[[@R4],[@R5]\]. However, GAF is just one example of scoring systems. The alternative to a global system may be to use systems designed for specific populations, such as scoring systems for depression, etc. Diagnosis-specific scales can be useful with more specific information and may result in better reliability. For older patients, a modification of GAF may be necessary \[[@R101]\]. GAF is not suitable for rating learning disability \[[@R168]\].

Increased standardization of the scoring process is a proposal, but it is not a matter of course that more standardization results in better GAF scores and makes GAF equally reliable for all types of psychiatric populations. Increased standardization of information collection should not be destructive for the clinician--patient relationship. It is important for clinicians to earn the respect and trust of their patients \[[@R5]\]. A too-strict adherence to standardization of information collection can limit understanding of the patients and of the individual nature of their mental disorders \[[@R44]\]. The interviewer can become too 'protocol bound' \[[@R44]\]. Standardization of the information collection should not be too rigid, blocking new strategies for information collection and making the information collection time consuming. Simplicity of the total process of diagnosis and severity rating is important. It is not proven that more information results in better reliability for GAF. If a scoring process is made complex, errors are more likely to be introduced \[[@R44]\]. A new strategy for information collection should be implemented effectively at all sites, but implementation of new practices is not always successful \[[@R5]\]. In general, changing a scoring process is not necessarily an improvement.

Further development for GAF may take account of the following:

1.  GAF values can vary with sources of information, methods for information collection, different combinations of sources and methods, and different ways of combining conflicting data, but there is a significant lack of knowledge about these factors. It seems more relevant to search for a simpler solution than to test out all possible combinations for all patient categories. Even the simplest information is lacking, i.e. researchers cannot tell clinicians which standardized diagnostic patient interviews give the best information for GAF rating for the conditions that are most common and most resource requiring for the health service. This is an obvious area for future research;

2.  little research has been carried out on the Norwegian specialized semi-structured interview for rating GAF \[[@R95]\]. If future research can show this interview leads to more reliable GAF values, its use can be recommended;

3.  properties of the GAF scale itself play a role in its reliability \[[@R4]\]. For example, inclusion of more examples (for the anchor points) may make GAF better adapted to the variation in collected information. Newer research, with symptom and functioning data, could give ideas about relevant examples. More examples do not necessarily improve reliability \[[@R4],[@R169]\], but future research could clarify this;

4.  it may be possible to develop better guidelines for rating and a manual with more information about GAF \[[@R5]\], but guidelines that require more work with rating raise the question of balance between simplicity and accuracy \[[@R76],[@R170]\]. The DSM-IV instructions for rating GAF are incomplete and the Norwegian guidelines are more comprehensive \[[@R5]\]. Research has demonstrated that variation in guidelines influences the responses given by patients \[[@R2],[@R5]\]. In the future, rules describing how to combine the information collected can be included in guidelines and form a recommendation for some patient interviews. Problems with the information collection can be included and discussed in a manual \[[@R5]\]. In the future, more research should be done on these issues. Current guidelines for scoring GAF are not the result of sophisticated development \[[@R4],[@R5]\], but it can be difficult to avoid an element of subjectivity. Raters can be sceptical about giving a low score, because of negative labelling of clients \[[@R17]\]. The way in which scales are constructed can also give rise to social class bias. People from lower social class may suffer more from somatic illness and tend to express psychological disorders in somatic terms \[[@R87]\];

5.  for GAF, computerization of scoring may well be the future \[[@R5]\] and result in values close to to a 'gold standard' determined by expert ratings. The use of electronic patient records makes new quality-assurance methods possible \[[@R5]\]. Computer programs for rating GAF exist, but have not been subjected to extensive research. There is no guarantee that computerization results in better scores \[[@R51],[@R160]\], but newer knowledge can make computer programs more sophisticated \[[@R5]\]. Study of computerization of GAF scoring is an area for future research;

6.  in general, changes in scoring processes are not necessarily improvements and new methods should only be widely adopted after studies of their reliability and validity. Work with a scoring instrument is not finished without a pilot study \[[@R80],[@R171]\].

Additional Factors for Rating GAF
---------------------------------

Two previous studies have focused on the properties of GAF and guidelines for rating it \[[@R4],[@R5]\]. The present study has focused on collecting information for rating GAF, but other factors can also play a part for the choice of GAF value. Factors that have not been treated in the three studies include: characteristics of the interviewer (professional background, training and motivation); scoring by groups, individuals or independent experts; and cultural factors \[[@R4],[@R5]\].

CONCLUSIONS
===========

This literature review identifies the state of knowledge concerning problems with information collection for rating GAF. Despite the fact that rating GAF is based on collected information, there is a fundamental lack of knowledge about the requirements for information sources and methods for information collection. The study shows that:

a.  different sources and different methods for information collection lead to differences in the information collected, and these differences may influence GAF values, but the issue is little researched. In future studies, information about sources of information and methods for information collection should always be made clear;

b.  it is not known which sources, which methods, or which combination of sources and methods result in the best information base for rating GAF;

c.  the use of several sources and several methods does not necessarily give information pointing in the direction of one and the same GAF value, but the information can be conflicting;

d.  there is no established systematic approach to combining different types of information for GAF rating;

e.  the match between collected information and the anchor points (with examples) can vary, is not necessarily good, and can result in interpretation and subjectivity for rating GAF.

GAF values should reflect patients' severity of illness and not just the methodology used. Compared to the wide use of GAF and its potential in a number of applications, research on the process of scoring is far from advanced. Development of a well-functioning process of scoring has not been sufficiently guided by research. However, further development is possible and may result in a more reliable GAF.
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ADL

:    =  Activities of Daily Living

AMPS

:    =  Assessment of Motor and Process Skills

CGI

:    =  Clinical Global Impression -- severity scale

CIDI

:    =  Composite International Diagnostic Interview

DIS

:    =  Diagnostic Interview Schedule

DSM

:    =  Diagnostic and Statistical Manual of Mental Disorders

GAF

:    =  Global Assessment of Functioning

GAF-F

:    =  GAF for functioning

GAF-S

:    =  GAF for symptoms

GHQ

:    =  General Health Questionnaire

HDS

:    =  Hamilton Depression Scale

ICF

:    =  International Classification of Functioning

IPDE

:    =  International Personality Disorder Examination

MCMI

:    =  Million Multiaxial Clinical Inventory

MHI

:    =  Mental Health Inventory

MINI

:    =  Mini-International Neuropsychiatric Interview

MMPI

:    =  Minnesota Multiphasic Personality Inventory

MSE

:    =  Mental Status Examination

NOISE

:    =  Nurse's Observation Scale for Inpatient Evaluation

PSE

:    =  Present State Examination

PSP

:    =  Personal and Social Performance scale

RAPP

:    =  Routine Assessment of Patient Progress

SAS

:    =  Social Adjustment Scale

SCAN

:    =  Schedules for Assessment in Neuropsychiatry

SCID-I

:    =  Structured Clinical Interview for DSM, Axis I

SCID-II

:    =  Structured Clinical Interview for DSM-IV Personality Disorders

SCL-90-R

:    =  Symptom Checklist-90-Revised

SF-36

:    =  Short-Form-36

SIDP

:    =  Structured Interview for DSM-III Personality Disorders

WHODAS II

:    =  World Health Organization Disability Assessment Schedule II
